Purification and characterization of hypoxanthine-guanine phosphoribosyltransferase from Schistosoma mansoni. A potential target for chemotherapy.
Hypoxanthine phosphoribosyltransferase and guanine phosphoribosyltransferase activities are essential for the supply of guanine nucleotides in Schistosoma mansoni schistosomules. In crude extracts of adult S. mansoni, these two activities co-elute in size exclusion, ion exchange, and chromatofocusing chromatography and exhibit similar stabilities to heat treatment, suggesting that they are associated in one enzyme protein hypoxanthine-guanine phosphoribosyltransferase. This enzyme has been purified by a combination of heat treatment at 85 degrees C and chromatofocusing chromatography with elution at an apparent pI of 5.27 +/- 0.15. Pore gradient electrophoresis of the native enzyme followed by subsequent activity staining demonstrate an enzyme molecular weight of 105,000. The activity staining pattern remains the same whether hypoxanthine or guanine is used as the substrate, further supporting the existence of a single protein, hypoxanthine-guanine phosphoribosyltransferase. Sodium dodecyl sulfate-polyacrylamide gel electrophoresis of the purified protein results in a single protein band with a subunit molecular weight estimate of 64,000, suggesting that the native enzyme is a dimer. Preliminary kinetic studies showed that the purified hypoxanthine-guanine phosphoribosyltransferase reacted with guanine at a rate twice as fast as it did with hypoxanthine, but it did not act on xanthine at all. A full-length mouse neuroblastoma hypoxanthine-guanine phosphoribosyltransferase cDNA clone pHPT5 and a plasmid pSV2-gpt containing the xanthine-guanine phosphoribosyltransferase gene for Escherichia coli were utilized as probes on Southern blots of S. mansoni DNA digests, and no significant hybridization was found under relatively relaxed conditions. Polyclonal antibodies made against human erythrocyte hypoxanthine-guanine phosphoribosyltransferase and E. coli xanthine-guanine phosphoribosyltransferase were tested in enzyme-linked immunosorbent assays of S. mansoni protein extracts, and no detectable cross-reacting protein was found. S. mansoni hypoxanthine-guanine phosphoribosyltransferase thus may bear rather limited homology to mammalian hypoxanthine-guanine phosphoribosyltransferase or bacterial xanthine-guanine phosphoribosyltransferase and could be an attractive target for antischistosomal chemotherapeutic drug design.